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Ïðè îïèñàíèè äâèæåíèÿ èäåàëüíîé íåñæèìàåìîé æèäêî-
ñòè ñî ñâîáîäíîé ãðàíèöåé çàäà÷à ñâîäèòñÿ ê îòûñêàíèþ ðåøå-
íèÿ óðàâíåíèé Ýéëåðà ñ âûïîëíåíèåì êèíåìàòè÷åñêîãî è äè-
íàìè÷åñêîãî óñëîâèé íà ñâîáîäíîé ãðàíèöå. Êèíåìàòè÷åñêîå
óñëîâèå ïîçâîëÿåò ïðåîáðàçîâàòü ýòó çàäà÷ó ê äðóãîé çàäà÷å,
â êîòîðîé îáëàñòü îïðåäåëåíèÿ ôèêñèðîâàíà. Ýòî äîñòèãàåòñÿ
ïåðåõîäîì ê ëàãðàíæåâûì êîîðäèíàòàì  = (; ; ) , êîòîðûå
ââîäÿòñÿ, êàê çíà÷åíèÿ êîîðäèíàò ÷àñòèö æèäêîñòè â íà÷àëü-
íûé ìîìåíò âðåìåíè t = 0 : x =  . Çàêîí äâèæåíèÿ ÷àñòèö
îïðåäåëÿåòñÿ â âèäå x = x( ; t) ðåøåíèåì óðàâíåíèÿ dx=dt =
= u(x; t) .
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Ðàññìàòðèâàåòñÿ ñèñòåìà óðàâíåíèé ñëåäóþùåãî âèäà [1]:
xt = (yz   zy)('   u0) + ( yz + zy)('   v0)+
+(yz   zy)('   w0); (1)
yt = ( xz + zx)('   u0) + (xz   zx)('   v0)+
+( xz + zx)('   w0); (2)
zt = (xy   yx)('   u0) + ( xy + yx)('   v0)+
+(xy   yx)('   w0); (3)
x(yz   yz) + x( yz + yz) + x(yz   yz) = 1; (4)
ãäå (x; y; z) = x( ; t)  êîîðäèíàòû ÷àñòèö æèäêîñòè, '(( ; t))
 èñêîìàÿ ôóíêöèÿ, âîçíèêàþùàÿ ïðè ïðåîáðàçîâàíèÿõ óðàâ-
íåíèé äâèæåíèÿ, u0(; ; ) , v0(; ; ) , w0(; ; )  êîìïîíåí-
òû âåêòîðà ñêîðîñòè ÷àñòèö ïðè t = 0 . Ïðåîáðàçîâàíèå óðàâ-
íåíèé äâèæåíèÿ ê ïåðåìåííûì x , ' âïåðâûå áûëî íàéäåíî Ã.
Âåáåðîì [2]. Óðàâíåíèå (4) ïðåäñòàâëÿåò ñîáîé óðàâíåíèå ñî-
õðàíåíèÿ îáúåìà, detM = 1 , ãäå M = @(x)=@( )  ìàòðèöà
ßêîáè.
Äëÿ ñèñòåìû (1)  (4) ïðîâîäèòñÿ ãðóïïîâîé àíàëèç óðàâíå-
íèé äâèæåíèÿ èäåàëüíîé æèäêîñòè â ïåðåìåííûõ Ëàãðàíæà.
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